Device for Dispensing A Beverage With A Controlled Air Inlet, And Method
Thereof The present invention relates to the dispensing of a liquid from a
container. More patrticularly, the invention relates to the preparation and
delivery of drinks, or other liquid food products, by dispensing a food liquid
from at least one container and optionally mixing it with at least one
diluent. The invention finds an application e.g. in the delivery of liquid
comestibles (e.g. soups) and drinks, with or without froth, hot or cold, from
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drinks are reconstitutedibat a |Bpd Merderd alherpowder contained in
reservoirs. The liquid concentrate or the powder is metered then mixed

with a diluent, generally hot or cold water, inside the dispenser, passing
through pipes, pumps and mixing bowls. Mixing is generally performed by

a mechanical stirrer. contained withi mber. conventional
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extend the choice of hot, cold, frothy or non-frothy drinks.
mixing it with at least one diluent.

The invention finds an application e.g. in the delivery
of liquid comestibles (e.g. soups) and drinks, with or
without froth, hot or cold, from a liguid concentrate
and water, hygienically, easily and quickly, even when

the volumes delivered are large.

In conventional drinks dispensers, the drinks are
reconstituted from a liquid concentrate or powder
contained in reservoirs. The liquid concentrate or the
powder is metered then mixed with a diluent, generally
hot or cold water, inside the dispenser, passing
through pipes, pumps and mixing bowls. Mixing 1is
generally performed by a mechanical stirrer contained
within a chamber. The conventional preparation of these
drinks therefore requires a great deal of maintenance
and cleaning in order to keep those parts that are in
contact with the food product constantly clean and
avoid the risks of contamination and bacterial growth.
The machines also represent a significant investment on
the part of the operators. Finally, these machines lack

versatility in terms of the choice of drinks delivered,



Systems do exist for delivering fruit juices from a disposable or recyclable
package containing concentrate and incorporating a pump operated by a
dispensing device external to the package. Such a system is described,

for example, in patent US 5 615 801. Stmilar devices are described in
patents US 5 305 923 and US 5 842 603, which have the same
disadvantages as the patent already discussed. US 6 568 565 relates to a
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and device for production of a beverage wherein concentrate is brought to

a joining zone in a mixing chamber; in which joining zone the concentrate
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Similar devices are described in patents US 5 305 923
and US 5 842 603, which have the same disadvantages as

the patent already discussed.

US 6 568 565 relates to a method and a device for
delivering a drink from a concentrate contained in a

disposable multi-portion container.

WO 01/21292 relates to a method and device for
production of a beverage wherein concentrate is brought
to a joining zone in a mixing chamber; in which joining
zone the concentrate 1is brought together with a

diluent.

When metering a 1liquid from a closed container the
problem occurs that the filling level of the container
for the liquid is successively reduced. In turn either
the pressure in the container will be reduced (thus
creating a vacuum) and/or, in case the walls of the
container are somewhat flexible, the container itself
will be deformed (“shrink”) . Both effects are
detrimental to a proper dispensing operation under

controlled conditions.

The invention targets at an improved dispensing



According to the solution of the invention the volume lost by metering the
base liquid from a container is compensated by a controlled flow of air into
the container. The compensation of the volume lost by metering the liquid
from the container by introducing a compensatory air volume is also called
"venting” in the framework of the present invention. This object is
achieved by means of the features of the independent claims. The
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Inca fikst aspect, the invention relates to a device for dispensing a liquid

from a container, the device comprising: an inlet for the liquid from at

least one container, and a liquid outlet, wherein control means are
providechihigh are designedifation of the invention the volume

lost by metering the base liquid from a container 1is
compensated by a controlled flow of air into the

container.

The compensation of the volume lost by metering the
liquid from the container by introducing a compensatory
air volume is also called “venting” in the framework of

the present invention.

This object is achieved by means of the features of the
independent claims. The dependent claims develop

further the central idea of the present invention.

In a first aspect, the invention relates to a device
for dispensing a liquid from a container,

the device comprising:

- an inlet for the liquid from at least one container,
and

- a liquid outlet,

wherein control means are provided which are designed
to

- control the draining of liquid from at least one of
the containers to the liquid outlet, and

— control the flow of air into at least one of the
containers during periods in which no liquid is allowed
to leave the container and flow through the liquid

outlet.

A second aspect of the invention relates to a device

for dispensing a liquid from a container,



control the draining of liquid from at least one of the containers to the
liquid outlet, and control the flow of air into at least one of the containers
during periods in which no liquid is allowed to leave the container and flow
through the liquid outlet. A second aspéct of the invention relates to a
device for dispensing a liquid from a container, 4 the device comprising:

an inlet for the liquid from at least one container , at least one rotary
W@Hﬁ”ﬁfméaﬁsFomprlSlng:

— an inlet for the liquid from at least one container ,
- at least one rotary metering means,

- a dispensing outlet,

wherein control means are provided which are designed
to

— control the flow of liquid from at least one of the
containers to the dispensing outlet by controlling the
operation of at least one rotary metering means, and

— control a compensatory flow of air into at least one

container.

According to the invention, before leaving the device
at the dispensing outlet, the 1liquid (being a base
liquid) can be mixed with at least one diluent in a
mixing chamber of the dispensing device, the diluent

also being introduced into the mixing chamber.

The device can comprise a cap comprising two half-
shells assembled one another and configured to
encompass the pump means and valve means and to define

the contour of the mixing chamber.

The wvalve can comprise an actuating part which is
positioned to protrude outside of one of said half-

shells.

The pump means can comprise a connecting part which is
positioned to protrude outside of one of said half

shells.

The actuating part of the wvalve and connecting part of
the pump means can be positioned on the same half

shell.



a dispensing outlet, wherein control means are provided which are

designed to control the flow of liquid from at least one of the containers to
the dispensing outlet by controlling the operation of at least one rotary
metering means, and control a compehsatory flow of air into at least one
container. According to the invention, before leaving the device at the
dispensing outlet, the liquid (being a base liquid) can be mixed with at

least one diluent in a mixing chamber of the dispensing device, the diluent
alsadeingintreducedinto themmixing chamben dhetdevice-can-earspese aa 1
cz%p comfrisin% two half-shells assembled one another and configured to
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positioned to protrude outside of one of said half-shells.

The docking station can comprise:

— an electrical motor, a driveshaft and a
drive connector designed to removably connect to the
connecting part of the pump means,

- an actuator configured to selectively
engage the actuating part of the valve,

- at least one guiding means that is

complementarily engaging the guiding means of the cap.

The control means can be designed to control the flow
of air into the container to start at or, just after,
or just before the stop of the controlled metering of a
number of predetermined doses of liquid from the

container through the liguid outlet.

The control means can be designed to control the flow
of air into the container to start at or, just after,
or just before the stop of the controlled metering of a
single predetermined dose of liquid from the container

through the ligquid outlet.

In another aspect, the invention relates to a device
for preparing a diluted mixture by mixing at least two
nutritional liquids,

the liquids being supplied from distinct compartments
of a container or distinct containers,

the device comprising at least two liquid metering
means and two metering ducts for respectively metering

the two liquids to a mixing chamber in which the



The pump means can comprise a connecting part which is positioned to
protrude outside of one of said half shells. The actuating part of the valve
and connecting part of the pump means can be positioned on the same
half shell. 5 The device can comprise &t least one referential support
means intended for the removable connection of said cap to a docking
station of the device. The docking station can comprise: an electrical
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alir in the mixture.

The term "nutritional" includes any edible liquid such
as food or Dbeverage concentrate, aroma, flavours,

nutritional supplement, and/or additives.

Still further aspects of the invention relate to
methods for dispensing a 1liquid from at least one

container.

The characteristics and advantages of the invention
will Dbe better understood in relation to the figures

which follow:

Figure 1 depicts an overall perspective view
of the preparation system comprising a
multi-portion package in a position

separate from the base station;

Figure 2 depicts an overall perspective view
of the system of Figure 1 with the multi-
portion package 1in a docked position

against the base station;

Figure 3 depicts a view of the front half-
shell of the metering and mixing device

according to the invention;

Figure 4 depicts a view of the rear half-
shell of the metering and mixing device

according to the invention;



at least one guiding means that is complementarily engaging the guiding
means of the cap. The control means can be designed to control the flow
of air into the container to start at or, just after, or just before the stop of
the controlled metering of a number of predetermined doses of liquid from
the container through the liquid outlet. The control means can be designed
to control the flow of air into the container to start at or, just after, or just
before the stop of the controlled metering of a single predetermined dose
of liquid froguthe contaispn thteugh theikiguidrauiiet. ivanethesaspect, the
invention relates to a device for reparé'n a dilyted mixture by mixing at
least two nutritionafigut s,Fth%‘ﬁﬁ%Tc’ds b%ﬁﬂéj supplied from distinct
compartments of a container or distinct containers, the device comprising

at least tg(v.o quruid ngeteéin means and two meterﬂfr]lg ducts for 1Ees;%%ctively
. e .6 . icts. an, 1internal.” view . O e
metering the two |IQUIdS? a mixing Chamber in Which the' 6
frontal half-shell of the device of
Figures 3 to 5, without the gear

elements;

Figure 7 depicts an internal view of the rear
half-shell of the device of Figures 3 to
S5;

Figure 8 depicts a detailed view 1in part
section of the pump of the device of

Figures 3 to 7;

Figure 9 depicts a perspective part view of
the rotary elements of the liquid

metering pump;

Figure 10 depicts a schematic front view of
the rotary elements 1in a given geared

configuration;

Figure 11 depicts a schematic view of the

inside of the base station;

Figure 12 depicts a detailed view of the base

station coupling means;

Figure 13 depicts a schematic view of the
device of an embodiment of the invention

according to a different fluidic



liquids mix together. At least one diluent duct is positioned in a manner to
intersect with one of the liquid ducts. An air inlet is also provided to
provide air in the mixture. The term "nutritional” includes any edible liquid
such as food or beverage concentrate,&roma, flavours, nutritional
supplement, and/or additives. Still further aspects of the invention relate to
methods for dispensing a liquid from at least one container. The
characteristic§ hha &dvafitiges of the invention will be better understood
in relation to the figures which follow: Figure 1 depicts an overall
perspective view oi%t?e(%eparation system ¢ mprisingsa multi-portion
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view of an embodiment of the device of
the invention, in particular, a non-
return wvalve that 1s positioned at the

pump outlet to prevent liquid dripping.

Figure 15 shows a view of a venting
arrangement according to the present

invention,

Figure 16 shows a detailled view of a venting

arrangement of the present invention,

Figure 17 shows a sectional view of a wventing
device according to the present

invention,

Figure 18 shows an exploded view of a cap
according to an embodiment of the

invention,

Figure 19 shows flow chart for an example of
the control of the venting and dosing

process of the invention, and
Figures 20 and 21 illustrate embodiments

having a plurality of containers and/or

rotary metering devices.

Detailed description of the figures:




Figure 2 depicts an overall perspective view of the system of Figure 1 with
the multi-portion package in a docked position against the base station;
Figure 3 depicts a view of the front half-shell of the metering and mixing
device according to the invention; Figufe 4 depicts a view of the rear
half-shell of the metering and mixing device according to the invention; 7
Figure 5 depicts a view from above of the device of Figures 3 and 4;
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vigw of the rear half-shell of the device of Figures 3 ll'g) 5;
00 preparations according ~to the

invention, in
particular, of a system for preparing hot or cold

drinks 1.

The system comprises, on the one hand, at least one
functional package 2 formed of a metering and mixing
device 3 and of a container 4 and, on the other hand, a
base station 5 which serves to anchor the functional
package 2 with a view to preparing and delivering the
drinks through the metering and mixing device 3. The
device 3 1s connected to a container 4 which may be of
any kind, such as a bottle, a brick, a sachet, a pouch
or the 1like. The container contains a food 1ligquid
intended to be diluted with a diluent, generally hot,
ambient-temperature or chilled, water, supplied to the
metering device 3 via the base station 5. The liquid
may be a concentrate of coffee, a whitener (e.g., milk
concentrate), a concentrate of cocoa, fruit juice or a
mixture such as a preparation based on coffee
concentrate, an emulsifier, flavourings, sugar or
artificial sweetener, preservatives and other

components.

The 1ligquid may comprise a purely liquid phase with,
possibly, solid or pasty inclusions such as grains of
sugar, nuts, fruit or the 1like. The liquid is
preferably designed to be stable at ambient temperature
for several days, several weeks or even several months.
The water activity of the concentrate is thus usually
set to a wvalue that allows 1t to keep at ambient

temperature for the desired length of time.



Figure 8 depicts a detailed view in part section of the pump of the device
of Figures 3 to 7; Figure 9 depicts a perspective part view of the rotary
elements of the liquid metering pump; Figure 10 depicts a schematic front
view of the rotary elements in a given geared configuration; Figure 11
depicts a schematic view of the inside of the base station; Figure 12
dzrpicts a detailed view of the base station coupling means; Figure 13

d
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once the container has been emptied of its contents.
The container is held in an inverted position, its
opening facing downwards and its bottom facing upwards,
so as to constantly supply the metering and mixing
device 3, particularly the liquid metering pump
contained therein, with liquid wunder gravity. The
container 4 and the device 3 are connected Dby
connecting means which may be detachable or permanent
as the case may be. It 1is, however, preferable to
provide permanent-connection means in order to avoid
excessively prolonged use of the metering and mixing
device which, without cleaning after an excessively
lengthy period of activity, could end up posing hygiene
problems. A permanent connection therefore forces the
replacement of the entire package 2 once the container
has Dbeen emptied, or even before this if the device
remains unused for too long and 1f a hygiene risk
exists. However, the inside of the device 3 is also
designed to be able to be cleaned and/or rinsed out
with diluent, at high temperature for example
regularly, for example during rinsing cycles that are
programmed or manually activated and controlled from

the base station 5.

Figures 3 to 9 show the metering and mixing device 3 of
the invention in detail according to a preferred
embodiment. The device 3 is preferably in the form of a
cap which closes the opening of the container 1in a
sealed manner when the container is 1in the inverted
position with its opening facing downwards. The cap has
a tubular connecting portion 30 equipped with

connecting means such as an internal screw thread 31



arrangement; Figure 14 depicts a detail cross sectional view of an
embodiment of the device of the invention, in particular, a non-return valve
that is positioned at the pump outlet to prevent liquid dripping. Figure 15
shows a view of a venting arrangementaccording to the present invention,
Figure 16 shows a detailled view of a venting arrangement of the present
invention, Figure 17 shows a sectional view of a venting device according

to B HTEEER inhtion, Biure 18ShdIis A expibded AeN 6 akap © e
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for an example of , . .
Inside the connecting portion there 1is an end surface
and an inlet 32 situated through this end surface, for
liquid to enter the device. It should be noted that the
inverted position of the container is justified only if
the container has an air inlet for equalizing the
pressures 1in the container and does not therefore
contract as it empties. If the opposite is true, such
as in the case of a bag which contracts without air,
the liquid can be metered when the container is 1in a

position which is not necessarily the inverted one with

the cap.

The device 3 1is preferably made up, amongst other
things, of two half-shells 3A, 3B assembled with one
another along a parting line P running more or less in
the longitudinal direction of the ducts, particularly
of the 1liquid duct and of the mixing chamber,
circulating within the device. The construction in the
form of two half-shells, namely a frontal part 3A and a
rear other part 3B, makes it possible to simplify the
device while at the same time defining the succession
of ducts and chambers needed for metering, mixing,

possibly frothing, and delivering the mixture.

When the container is one that cannot contract, it is
necessary to provide an air inlet into the container in
order to compensate for the withdrawal of the liquid.
Such an inlet may be provided either through the
container itself, such as an opening in the bottom of
the container, once this container is in the inverted
position, or alternatively at least one air channel

through the tubular connecting portion 30 of the device



the control of the venting and dosing process of the invention, and Figures
20 and 21 illustrate embodiments having a plurality of containers and/or
rotary metering devices. Detailed description of the figures: 9 Figures 1
and 2 illustrate an overall view of one éxample of a system for
reconstituting and delivering food preparations according to the invention,
in particular, of a system for preparing hot or cold drinks 1. The system
coMpfiSes; SRR Gt rand! 4t fedst onétafictional paekage2 fomfed of a
metering and mixing device 3 and of a container 4 and, on the other hand,
a base station 5 which serves to anchor the functional package 2 wijth a
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two rotary elements 65, 66 cooperating 1in a geared
fashion in order to form the moving metering elements
of the pump in the chamber. The rotary element 65 is a
"master" element equipped with a shaft 650 associated
with a coupling means 651 able to engage with a
complementary coupling means belonging to the base
station 5 (described later on). A lip seal 1is
preferably incorporated between the bearing 64 and the
shaft 650 to seal the pump chamber with respect to the
outside. The internal pressure when the pump 1is in
motion helps with maintaining sealing by stressing the
seal. The rotary element 66 1is the "slave" element
which 1is driven in the opposite direction of rotation
by the master element. The rotary metering elements 65,
66 are driven 1in directions A, B as illustrated in
Figures 8 and 10 in order to be able to meter the
ligquid through the chamber. The construction in the
form of half-shells is such that the chamber is defined
by the assembly of the two parts 3A, 3B. The chamber 60
may thus be defined as a hollow in the frontal part 3A
with a bottom surface 67 defining one of the lateral
surfaces. The other part encloses the chamber wvia a
more or less flat surface portion 68, for example,
comprising the bearing 64 that supports the drive shaft
650, which is extended backwards through a passage 78



artificial sweetener, preservatives and other components. The liquid may
comprise a purely liquid phase with, possibly, solid or pasty inclusions
such as grains of sugar, nuts, fruit or the like. The liquid is preferably
designed to be stable at ambient tempg&sature for several days, several
weeks or even several months. The water activity of the concentrate is
thus usually set to a value that allows it to keep at ambient temperature for
thel dedied IERGth Gt tihde P16 Thénetering and mixing device 3 and the
container 4 are preferably designed to be disposed of or recycled once the
contain§r, hasé)een emptied of its contents. The container js_held
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If &, [ygiene, fisk exists, However, the inside ohthe deyice 35S0 g with
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tefipétattire fofex@dmplé rEqulany 6r exafpleldifinginstit-€ycléSthat The

a@i_ﬁrﬁgfﬁémﬂgd ermanyally qqia/@tegr@dc@@mre&_edtﬁﬁ%&!gﬁ basesi1uent
station 5. Figures 3 to 9 show the metering and mixing device 3 of the
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preferably:in the formof excap mhigh eleses the openingof thesentaiper o
in a sealed manner when the container is in the inverted position with its

opéninG Tacig dowhWwards. Thetapirasta tubtitaCcohnketivg portioRSot 19
equipped with conpegting means such-as an iernahscrewdhread=31 41 5.

The diluent flow rate 1is controlled by a diluent pump
situated in the base station 5. The diluent duct 70
ends in a restriction 72 beginning just upstream of the
point where the liquid and diluent ducts 69, 70 meet
and extending at least as far as that point and
preferably beyond the meeting point. The restriction
makes it possible to accelerate the diluent and this,
using a venturi phenomenon, causes a pressure at the
meeting point that 1is lower than or equal to the
pressure of the liquid in the liquid outlet duct 69.
When the pump is switched off, this equilibrium or
differential of pressures, ensures that the diluent
crosses the metering point and travels as far as the
chamber without rising back up inside the liquid duct.
The ligquid pump stops while the diluent continues to
pass through the device, for example towards the end of

the drink preparation cycle 1in order to obtain the



complementing connecting means 41 belonging to the container, also of

the screw thread type for example. Inside the connecting portion there is

an end surface and an inlet 32 situated through this end surface, for liquid

to enter the device. It should be noted tHat the inverted position of the
container is justified only if the container has an air inlet for equalizing the
pressures in the_container and does not therefore contract as it empties. If
tHESShgoEte i€ 1Uet 568h &fin fe'dHse ofa HaY Wisieh dohfracts withBar S
ain,dbe ligid eanyhe amatered when the eordainetis.in apositiemwhichdsiid,
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half-shells, namely a frontal part 3A and a rear other part 3B, makes it
passible to simpliy the, deyice whie at the same fime definingthe, . ; ¢
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compensate for the withdrawal of the liquid. Such an inlet may be
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bottom & the.container, ence.this cantaingr s in thednyertednosition, gL g
alternatively at least one air channel through the tubular connecting
p&EiBRB0S6Y the device 12 which communicates with the inlet to the
container. The basic principle of the metering and mixing device 3 will now
be described in detail. The device comprises a built-in metering pump 6

fof PheteRREG HFE gl passitg thiGUgh thetdpehind'32. The ptirgigter of
preferablyra gear pump defingd by &ehapiner 60-gquippseswith hearings ang
61, 62, 63, 64 present at the bottom of each lateral surface 67, 68 of the
ciafBer and able to guide two rotary elements 65, 66 cooperating in a
geared fashion in order to form the moving metering elements of the pump
in_the chamber. The rotary element 65 is a "master" element equipped

with B&haft 850 d4SBEAH With'dEoupM médHS 651 able t5engays ™ 73
with ancamplementary cotipling sneans beloagingrig the baseistationuzt is

(described |ater on). A lip seal is preferably incorporated between the
BA TR tHERSRPSED 16 Soat L hfimp S BEF A EopGErtB 2
theatutside cthenintesifal pressureavkersthe pumpds immotian helps Withuids

maintaining sealing by stressing the seal. The rotary element 66 is the .
o L B I Ve Th (5 BRpdite dhrectorof Tty RSNt
malster elemertd Thieiratary meteringreleménts 65,66 are dilvemin chamber

dié%ctions A, B asillu tratgg inhFigures%B and 10 ig order to be aiile to.
Jr, g d.

meter the Tiquid th?oJ”Z‘hlt%e chamber. The construction'in the form of

half-shells is such that the chamber is defined by the assembly of the two

PIS 34,38 The chamber 60 may; thys-pe defiped,as %HQH\%V&”' #8 coula

frontal part 3A with a bottom surface 67 defining one of the latera
surfagesoThe ofiter paft etrltsed Hyd cleambeevia adndrecordessflagthamber

syrface.pertion 68, for example.;qompising the, bearing, 64 that supports

the drive shaft 650, which is extended backwards through a passage 78
An air intake embodied by an air duct 74 open to the
open air 1s preferably provided when frothing of the
liquid-diluent mixture is desired. As a preference, the
air duct may be positioned to intersect with the

restriction. It is in this region that the wventuri



13 through the shell part 3B. The liquid is thus metered through a liquid
outlet duct 69 forming a reduction in section. The diameter is of the order

of 0.2 to 4 mm, preferably 0.5 to 2 mm. The duct 69 allows fine control

over the flow rate of liquid leaving the pGmp and makes it possible to form

a relatively narrow flow of liquid, thus encouraging fine metering. The

device comprises a duct 70 for supplying with diluent which intersects the
liquid GGt 68 SThETilbert I coV&yedintd the BVice thfouditd Wiben: 0
intakes&l losated through sheneearpart 3B obthecapr Thisdntake basthe ion
form of a connecting tube able to be forcibly fitted with sealing into.a

tBblaF B5upfing &HcrcilbRe- Uply HTt loBAted AP Basd Siatioh & Tfe =
diluers fleaaate isccontrotiegh by @idituens pump sitkatgslia thebaseosition

stg;cjlonc?l.eThe.driluer};[tda cé 70 aelnds ig a restriﬁtionaYZ b%inni ejusst. e N
upstream of the pojint W ererfhgliq\l{lltfgncﬁ& uent ducts géj, 70 meet ang +
extendingpat leagt as far as thdtqaint and préferably beyond the aeet or

point. Jhe restyiction makes,if, possible o gecejerate the diluent and this,
using a venturi p énomenon, causes a pressure at the meeting point that
isdowér thamcsT, equiaktoahe pressike ofithe fiqaidtindhe diquid ©utlétduct the

69.;When the pymp ig swiiched off, tt&'ﬁeequ%'?@%‘tof differeptial of 4 1 et
pressures, ensures that the diluent crosses the metering point and travels

as fardsethe tchagn berithut Fisimgisackupinsite-the liquid duct. The

liquid pump stops while the diluent continues to pass through the device,

for example towards the end of the drink preparation cycle in order to
oBtainahé Axsdésiredaidfion(Pdrink! Likehise: ¥6e dilieht Biusedtgr can

regulagy rinse the device faus the liquid for example g £offeR,QrCoOcad  be
concentrate, is prevented from being contaminated in the container or the
pUrnpby difuefit Being slicRed BaLK HBUGH T HEG 697 ThBTestHEtidiis? ke

this sized da greate-a slight depressipn.at thedneeting paini-fdowever, e .
dgpression needs to be controlled so that it does not excessively lower the
boi

fRGPOY anbausE Fie diftiert o B6il i fhetulct Shenthtst drinks gRPuah

beipggreparedsufficient amount of air to create bubbles in
the mixture but an air pump could prove to be helpful,
in particular, at elevated diluent temperatures, where
steam may start forming in the device thus resulting in
no sufficient air to be able to be drawn. The air pump
may also be used to send air in the mixing chamber at
the end of the dispensing cycle in order to empty the
chamber of the mixture and/or to dry off the mixing
chamber for hygiene purpose. The air intake should also
be connected to atmospheric pressure at the end of the
dispensing cycle to ensure that the mixing chamber can
properly empty. Such atmospheric pressure balance can
be obtained by an active wvalve placed at the higher

point in the air feed system.

The mixing chamber 80 has a width of the order of at
least five times, preferably at least ten or twenty

times, the cross section of the duct portion 73 more or



For preference, the restriction has a diameter of between 0.2 and 5 mm,
more preferably between 0.5 and 2 mm. After the meeting point, one and

the same duct 73 transports the fluids. A widening of the duct is preferably
designed to reduce the pressure drop &hd take account of the increase in
volume of the fluids which combine once they have met at the meeting

point. The widened duct 73 is extended into a mixing chamber 80 proper,
in\Fich thE prodict i§ hbmoder@Bushy fMixdd: B doars€Ih8 duct Portigr 2
73 aatltbe chamber 8@ spulshform eneand the sameiduet ok enecantbiheage
same chamber without there necessarir%/ bein% an %Pr pt Ch%‘ e. An air rod
intHKE &bBdidd by ah &P dGECTEBher 1 the OB ait i BreféraBly SUcke
ptovided wiena frathing vf thautliquidsdikuesth mixture istdesireteAscge is at
preference, the air.duct may be positioned ta intersect with the restriction.
e Raho Ao that 176 S 5 Gt 1 Taf arcl RerbrorE arines oF
regluctiorninopressurens ahitss maximum bBoadsesof, thé mceelérationlef thehe
fluids, T air dugt may thys be positjoned tg inersect the dyet porion 73,
for example. The position 0 the air intaﬁg may vary and may also be sited
inssuchiaway as to lead to the diluent duct 70 or alternatively to the liquid
duct 69. Thus, as a preference, the air intake is positioned such that the

air is sucked in by the effect of the diluent accelerating through the
reshdctiohanizepossipie madéeqriet ilfistratedytary air pampeanipeclerated
copnected do e, intaks; J0e alkpurmp Ganbe usetior CeaiRB 3cq oo
positive pressure in the air intake which can force air to mix with the
difdentRirédm. Netmalp Ihé Pestrictic 6fthe dilieRedlctigenddgh fo- 1S

drgw a-sufficient ampunt of air t%@{@at%ﬁéﬂﬁl%@is inthe mPSE“e butanaire 4
pump could prove to be helpful, in particular, at elevated diluent

teAPETAtUTES Riherestéat nayP startiofmmng ifthe déficé thuCresaRiAgRen
incnesufficient air to-be ablg 10 he drayyy The @irqumpmaysalsede ysed:he
to send air in the mixing chamber at the end of the dispensing cycle in
oFElH‘WE%pty the chamber of the mixture and/or to dry off the mixing
chamber for hygiene purpose. The air intake should also be connected to
atmospheric pressure at the end of the dispensing cycle to ensure that the

mixifig ERERBEr cahprEFEMFEMDE . LR Wmdsphericirestare/bdidide 8°
canvbe chianedtinhan active valve placed at tha pigher poiridadke a@n  may

feed system.
a?ay %@ provided 1in order to completely empty the
chamber because of its Dbowed shape, after each

delivered drink cycle.

The duct preferably comprises elements 86, 87, 88 for
breaking down the kinetic energy of the mixture in the
duct. These elements may, for example, be several walls
extending transversely to the duct and partially
intersecting the flow of mixture and forcing this
mixture to follow a sinuous path. These elements may
also have a function of homogenizing the mixture before
it is let out. Of course, other forms are possible for

breaking the flow of the drink.

The metering and mixing device according to the



The mixing chamber 80 has a width of the order of at least five times,
preferably at least ten or twenty times, the cross section of the duct
portion 73 more or 16 less at the exit from the meeting point. A broad
chamber is preferable to a simple ductlté encourage mixing and also to
prevent any liquid from being sucked back into the venturi system when
the device is at rest, as this could detract from the maintaining of good

hygi&RE -t dedcE HowRVEE, 5A Phntiple TABRAARTLRr cHlildBE  means
replacedibyya dduetf smallercross section. The ehanshertalse allowsithe in

mixture to he decele ated]cand therefore avoids the mixture beian ex eied
ToRHrAG) Bhd potaby AL SR AL cenvhreot Py s Ien
chamberihas fanihstanee adoived shapesor Nasdbhe shapelof areSrso asay,
to lengthen the path of the mixture and reduce the speed of the mixture.

T B B TR a oy Rk edeiiaing e 39
mixturea ghsiption passage=81 may alsedeqirevided inerder tez¢gmpletelyhe

empiythe cligmberbecayse of iy bowed shapg, after each delivgrer, 1.
drink cycle.
partially or completely cylindrical portions. The guide
means also perform the function of supporting the
weight of the package and ensure firm and stable

docking. These means may of course adopt other highly

varied shapes.

The parts 3A, 3B are assembled by any appropriate means
such as welding, bonding or the 1like. In a preferred
embodiment, the two parts are laser welded. The laser
welding may be computer —controlled and has the
advantage of welding the parts together without any
movement, unlike vibration welding; this improves the
compliance with dimensional tolerances and the
precision of the welding. For laser welding, one of the
parts may be formed in a material that is more
absorbent of laser energy while the other part is made
of a plastic transparent to laser energy. However,
other welding techniques are possible without departing
from the scope of the invention, for example vibration

welding.

It is preferable to provide a connecting joint 79, such
as a weld, which partially or completely borders the
ducts and chambers of the device. The Jjoint 1is
preferably perfectly sealed. However, a joint with non-
welded regions may be provided in order to control the

entry of air into the device.



The duct preferably comprises elements 86, 87, 88 for breaking down the
kinetic energy of the mixture in the duct. These elements may, for
example, be several walls extending transversely to the duct and partially
intersecting the flow of mixture and foréthg this mixture to follow a sinuous
path. These elements may also have a function of homogenizing the
mixture before it is let out. Of course, other forms are possible for breaking
the flow of the drink. 17 invention also preferably comprisesguide means
altowng slocking with thedbasestation anthia pagicular facilitaing of the
alignment of tge diluent coupling and mpﬁ%rive eans. These guide
oahS iay,FoPBXAMBle, baporians &f suFtdces 33794035 56 rougR "
theddeaice; Jeexample, sransversely, to thegpare 3A; 3B. Thesuwtaces cach
ay, for example partially or completely cylindrical portions. The guide
RIS e e oHG of Shb it e GaRnE B e pakade o°°
aeensure fiorh amdistablé decking: dinese dneainsgmaytofcoutse athept ends
otfer hiahly varied shapes, The parts A, 3B are assembled DLARY o o
appropriate means such as welding, ﬁondlng or the fike. In a preferre

efboedimerit, teatwo parts aréifaser wetded. Thedaserweldingaray becooth
BHiet contrafied and has the aavangage of W@'d'”&%‘stpea”shéoge@f&sed

c
without any movement, unlike vibration welding; this improves the
compliarderwith dimehsiohabtolerapgesand thé precigivhcdf thedelding. not

Faclaser welding, o6 0fdhe pafts maysbe formed jg.a material hatise  of

more absorbent of laser energy while the other part is made of a plastic
transparent telaser érferggCHBWRVES, oflvet welliHy teehiiilies kpe -  This

DQ%%Q'%’HE@HI Qﬁpﬁgiggﬁw lef%%ctpeo%f t?%éﬂ;‘@ﬂﬁi@%ﬁ% example- s of
vibration welding. It is preferable to provide a connecting joint 79, such as

a W 1AiEA Partihy ‘o eoRipieteR bordeisitie ifdts ard cHaBEMRGF the
therdevice. The Joipt '%R@feﬁ{?@ p%rfgptlwé%@@@-userl adaut VM_lﬁh the
non-welded regions may be provided in order to control the entry of air
inﬁ?ﬁﬂyde%ﬁefi further preference, the outermost portion
662 of each tooth is flattened with a radius greater
than the radius of the sides 663 of each tooth. 1In
particular, the flattening of the most extreme portions
664 allows the teeth to be brought closer to the

surface of the pumping chamber, thus reducing clearance

and improving sealing.

It should be noted that the device can meter liquids
over a wide range of wviscosities. However, when the
liquid is too fluid it may be necessary to add a valve
to the ligquid metering duct 69, or to the inlet 32, to
prevent the risks of 1liquid 1leaks . The wvalve 1is
configured to open under the thrust of the liquid
exerted by the pump and to remain closed and sealed
when the pump 1is switched off so as to prevent any

liquid from leaking through the device.

It should also be noted that the container, if not



18 Figures 9 and 10 show a detailed depiction of the rotary elements 65,

66 of the liquid pump. In an advantageous construction, the gearing
elements each have teeth 652, 660 of complementing shapes, the cross
section of which has a rounded shapeléwards the ends with an area of
restricted cross section 661 at the base of each of the teeth. Such a

rounded tooth_geometry makes it possible to_create a closed volumetric
mek&rimg retfon 862 G §6es ot ExpEfence EomprassitivartE a1 re o
traasporésa vokime ©f liguid that isseanstanttfor egch revalttian. THish the

configuration has the effect of reducing the effects of compression on the
e IR bic e TRt oved the EificiEcy U the SGTPp 2Hd reaagss 1°
theHeadscart thenpuimpi As adurthes preference, thesguterniosipedion 662 to
of each tooth is fla tengd with a radiys gre%ter th%p thetradius of tge siq(es
663 6F 8ach tooth. Lr11cpalr{3|cr:1ularl, the gtteﬁing of the most extreme 50erﬁohs
664 alldwsg the=teeth tochye broughtwcidser te thehsurfateddfithé pumgping: and
chamber, {nus reduging clearance and improying sealing, It should b, -,
noted that the device can meter liquids over a%vﬁe range of viscosities.
Howeviriwhertthe liguidds toorfluitkit evay/lbetnecessary tocadd alvaleetd on
theiouid meteng. duct,69. ot 16, (pedalpL &2, o preyent (e Lisks of Uauid s ng
Ieaﬁs . The valve is configured to open under the thrust of the liquid
exarted by teepamplatl ta renrdin zlosed ahd séaled waren e pumplis  as
Swikdhed,off sg.as,losieyentany liayid flamJeakiog dhieuah.the deviee.

19 specifically designed to be collapsible, may require to be returned to a
pressure of equilibrium with the external environment by the way of a

venting means, the C%ai@%gdﬁf‘QEVeﬂl%q' it may collapse dug 0 system
pressure reduction inside it and it can break. A venting means may be a
val¢e steh aducksill vale and e ikeOAnothet vaySFUentifigthe @  Pase

centaines may bededrive the,pump foriseveral tumns insthe girestion to the
opposite to the metering direction. A preferred venting way is described in
retatiorPETigtres 55 to°PA 8s WilPhe Riter SXPRine& in the présentcal area
descripjencWithreferance tafigures b2otd anddl2 the system in part,
according to the invention also comprises a base station 5 forming the
mi&&hire part ‘@8 opposedtdthe Package 8 FAE Dasd Statiordomprisess Y
tegbpicakarepb0; genekally kiernalrard protectéd,cat leastdn pat Dy fers
cover 55 and an interface area 51 directly accessible to th user. The
intéHace ared 5128 %ﬁ:EFg control rr?eoélntsrgi or'Eontrotiing ﬁ]ee adiffely ot @
drink. e canteol means may hean sherfaym afeaan electrdnic contral panel an
(Figures 1 and 2) or a lever (Figure 11),.The interface area 31 is
A Sl e okl Ot ot oY SFE badkagts, o foat oHYe"
dacking statibih )52. Several docking stations may be provided, arranged in
rows to each accept a package containing a different or the same food
liquid, so that a varied choice of drink can be offered or alternatively in
ortlee to intreasenthe systera's servingcapacity. iAsiFiglire 12 shoWisom  the
defail, 3 docking station comprises.a dilyent goupling means 520,a0da e
means for coupling the drive to the metering pump 521.

docking station 52. Several docking stations may be

provided, arranged in rows to each accept a package
containing a different or the same food liquid, so that
a varied choice of drink can be offered or
alternatively in order to increase the system's serving
capacity. As Figure 12 shows in detail, a docking
station comprises a diluent coupling means 520 and a

means for coupling the drive to the metering pump 521.



20 The means 520 may be a portion of a tube fitted with a non-return
valve the diameter of which complements the diameter of the diluent
intake 71 of the metering and mixing device so as to engage therewith.
Assembly may be achieved using onedd¥ more seals. The coupling means
521 is, for example, a portion of a shaft ending in a head of smaller cross
section and with surfaces that complement the internal surfaces of the
cdUBlingFidans 851 BéBngifig To BRAMeRngand mixiy devide rngtth 2
heach maythave a/paintedishapa D petygonalcrossisection@p mayche stat he
shaped, for example, offering both speed of engagement and reliability in
BTt oTal ciive 0 e BUrip The oG4y statiol iy alsBEoripriRe. 2rd
guitde meanshb22; 523 that somplemegtthe giiidemeans 33234 ehthley may
eteringhand m&xin% device. These means 5221523 may be simple bars
or ﬁengaers %oe‘écefceplf he Surtaces of tﬁgrg%idseer?”leghs in slidclr?élﬁ 918 g means
witBaut saying dhat¢eshape obthe guideomearis 522515281 33 may in a
adopt numerous forms without departing from_the scape of the invention.
TRGS.the"guide Means 523,523 of the dockiny Siation ey b heflow ="
shapeslanctthie guide mebns 833] 34 maiase mised. The basastation, asans
llystrated.in Cigure, L1, has g lechnical atea SO.which, combinesthe . . 1he
essential components for supplying the metering and mixing device 3 with
dieerd anddor diiviiig the ligoidipurep. ForithRe the basestatippnal cross
comprises,a dijuent:supply squrce, sich asia resstvoir of drinking water, ; o
90 connected to a water pumping system 91. The water is then
tr@esportedRA6ny pipés (fitJestared)tas fands a Watéeteripdrdturen  the
consral system 92,Sugh a-systens mayHie a healing system and/Qor 8on may

refrigeration system allowing the water to be raised or lowered to the 21
désifsd teRipRFatbfe BRfOFEit REATEducety into’the Mheteritg@Rd PRIk the

deyice 3. Rrthermore, therbase stationpossesses amelegttic Mefo3 i ce |
controlled by a controller 94. The electric motor 93 comprises a drive shaft
532 RHfchadses thréugrthe dBtking paréfBa. AsREprefétendet #IELs to
systemAccengingsto.the drvention effers the pessitility of varyivgtheng. 1t
metering of the liquid according to the requirements via a control panel 53
fedtiired T tHehterfacd hiréa, s 158 sBlethiGn Sfbutidns Bachdf means
whizh,selects a spegific gunksgispenssigrpraghiar: buparticsdatsthevithout
liquid:diluent dilytion ratio can vary by v%ryin the speed at which the N
GBS Hien, VWG (R Spesr Sloter, € IlARE Ao Tare for i part ™S
beingdkeptreoastantdirthe dilBentqiumiptsystenc®li,rthe liuid:dibventuagio be
is.thus reduced, leading.to the delivering of a mare dilute drink .
iRy e Tt U sABacs SRGE the borienf iR eorid°=d-
drink can be increased. Another controllable parameter may be the
valyme of the drink by, gontroling the epglh offime foruhign he diuent, .
pump system is activated and the ength of time for whichi the liguid pump
istdriveniThe corrofler 945thus edntains altthelrhiecessary deinksessential
Progiarps cprespanding o, e choics, effeeled via eadt B0 M1y oo

control panel 53. The metering and mixing device or the container may
algo eorhpriséid eede thatcan berreal by aneaddrassocinted withitie For

base, statiop . Thecode comprises informatipndeferdng £q {he.identity, o1
and/or the nature of the product and/or to parameters concerned with the
actiatifi§ of tifelailuert Supply AFHBE NqUid pupip dfive Afeis. THeode °0

maynfor example, bg usedto- pumping system 91. The water 1is
then transported along pipes (not featured) as far as a
water temperature control system 92. Such a system may
be a heating system and/or a refrigeration system

allowing the water to be raised or lowered to the



22 manage the flow rate of the liquid pump and/or of the diluent pump,
contained in the base station, so as to control the liquid:diluent ratio. The
code may also control the opening or closing of the air intake in order to
obtain a frothy or non-frothy drink. As Hllstrated in Figure 13, the air intake
or channel 74 can be placed to intersect the diluent duct 70. Therefore, it

is placed before the intersection of the liquid stream and diluent stream.

THE Protiem Withosr évatiel SIacEd ftet the'ifitersBEAGHBER liglitand e
dituent dugsts issthat the air.channel, ear become gontasinates, by dildtedbase
Ii%uid which ma¥I cause bacterial growth. The probleg:jis mostl Z@Jsgd k%
gEGMEty and PRYSiREFfactols Suchas iquid Shftace en&%ﬂ,tgﬁ e @

changesy efce T hisdair channelleannot berprsaperlyodeanetbduringsa a drive
flushing c with.a cleaning liquid (i.e., hot water) as the restriction
AT S e SO B A SF e et it Arates st
prevents the cleaning liquid from entering the air channel. Therefore, this
ney locafjen ensures hatn food liauid can enter the air chapnel, lnthe. ; o,
present e%(ampﬁe, the diluent duet 70 and the ﬁqudﬁl rﬁetenng uct 69 are
notfdiractly pbsitionessinintersection one apother blitemeesttwithi the mikinghe
chamber,80., [he diiyent dyct 7%’?&?@&?@@?&%‘?&%"?%'& such a way,. 1
that its stream is directed toward the liquid stream, i.e., in the direction o
theditgid Autletteraglightlyl below tAR ait intake 724 4s farthermoré prévddede  a
indbedeqien.of e restrictian 72.5Lie dikeqispopd issuch i tat Leion e o
that air is sucked in the diluent stream before the stream meets the liquid
stfeamksSuch i PrRngeRtent rédi@safe risk bRthe &pirtakabeing  the
cant minatad with-the &!ﬂﬁﬁ?@i@lprﬁ?%&qt&q%‘é@g '0&@%3'55}‘_'@@1@&119 the
accident. In an embodiment illustrated by Figure 14, the device comprises

a Paffet valve 690 PlacklibelidEn thé méterifR punif? 65 afd theShdy 1S
chamher-80. dihe batrieraralvesf0;is anen-refiyn valye device that:opers o+

under the pump pressure to let liquid flow toward the mixing chamber but

pIEVBATSE backfty, i.&iluent froHPBhteringdfiid theSdtéihg pdrhp 65 the

and gp te the cortainer Jheovalve 690 asts asaukygieniclandisatetyto  the
barrier so that the food liquid is not contaminated before reaching the,

miXing Y&futiof) cHanfbel hGecd i YiGertwdlid comademhasiglid, &5. the
theibevetage eqncepiate, portion(shefthe tiguid wouldheecroe shiluted the
ar#would achi%/e a higher Wa%?r activity that could be ﬂongto constitute

a Whedia for Mhicrobial §fowih S Therefots hebafiiat Valve 699 endiiras fivat™™
thediguitbés neitker dituteddn the puninod upstteabyof thenpuraplAlsg, the
since it.is virtually impossible to,guarantee total tightness in particular for .
PSS S T L i 0 IR
cenduitvdowastzam dftthe pamptireventsliongd from drippirtg intlee 1iquid
mixing chamber. or at the,intersection area 72.,Since traces .of water
e veiay S poes TRl aER eIl cne

midéeg ehamper@ﬁiiqh'@l dfr?ips qmmmeqnml_q@ mvm?erageasp theldiluenitoice
caud contamipate the Jiguid therefore caysing a potentially fayourable

ground for bacterial growth after several hours of inactivity. The valve also
prevents this issue by stopping the liquid from dripping during inactivity of

th?h%evh(ﬁgtering and mixing device or the container may
also comprise a code that can be read by a reader
associated with the base station 5. The code comprises
information referring to the identity and/or the nature
of the product and/or to parameters concerned with the
activating of the diluent supply and/or liguid pump

drive means. The code may, for example, be used to



24 the rinsing cycle. In particular, the amount of rinsing fluid, i.e., hot water
that is necessary to be flushed after each liquid metering can be
advantageously reduced since the valve closes automatically the liquid

duct 69 when the metering means is st8pped. Therefore, the liquid
immediately stops being dispensed in the chamber. Therefore, rinsing with
hot diluent can be kept as minimal as possible, be preferably integrated as

a Panesithe fifal bedéraba isphsind tycié AndtaR B&so ¢ Tesst the
perceptible fenihg usen Theivadve G0 cancberayesastefiamretwys as to
valve. The valve 693 can be as illustrated in the embodiment of figure 14,

ary lbstSmericalve 6981 'e%fe HR A singfe pice, tolnstatice, arty 1S
injected silicotiee/alvpelnithis case, the-yalug 690 cartlee maintaineddRe in
place along its es being tightly inserted in a portion of slit provided in
S5 EA SRl S5 1R el The Vaie BooLdbm et an

elastomeric or silicone slit valve member or layer 691 maintained
transversally.in the liquid duct 69 by two rigid plies such as two metal

piatoc 250, K05 TRa valbe S8 Lan te Thediiod traugt JolmorBudag e
thrdugh ahe tive hall-shelis 3¢ 3B.1Mwr sl valve hiembbet issconfigired so/0 .
thah lne. sl gpen dowgwardlewhen adbid prassure jas ull P,y o5 che

upstream the valve as a result of the pump being activated in the pump
cHarbed60s (purmp mentheds hoestfowi)r AssooRas tive pidpis with air

stoppad.the yalve is resilient enough e clase off the Qutlel.Ja the 434 ang

following it will be described with reference to Figures 15 to 17 how air
frémthedmbiereé ean fivw intdthe cortainet n a €oATBRdd nizdner Pesome

T@érﬁé&%%%fttgﬁ inV%&)tionc?PPL'&@Hh th@f%ﬁ%*i'&m tk]@lti@q_hen ?ﬁ§99”3_'@8use
a liquid from an essentially closed container, the pressure in the container
wittecpgase. thas erddting al Vacuuh Whiccan e detdfméltal (e ded by

digpensing @actiony Therefore this aspact of the presepkinvetionPropeses ce
a particularly advantageous solution for compensating the liquid volume

dispefed rom 4 S6aled ToAETnercsGch that thelpressiiiinsitie fRENCL Le
essestially sealed sgntainer iz kerhalanced whenr dispgnsingdiggid with a

therefrom. . _ o
cleaning 1liquid (i.e., hot water) as the restriction
causes a suction effect from the air channel to the
mixing chamber that prevents the cleaning liquid from
entering the air channel. Therefore, this new location
ensures that no food liquid can enter the air channel.
In the present example, the diluent duct 70 and the
liquid metering duct 69 are not directly positioned in
intersection one another but meet with the mixing
chamber 80. The diluent duct 70 1s nevertheless
positioned in such a way that its stream is directed
toward the liquid stream, i.e., in the direction of the
liquid outlet or slightly below. An air intake 74 is
furthermore provided in the region of the restriction
72. The diluent speed is such in that region that air
is sucked in the diluent stream before the stream meets
the liquid stream. Such an arrangement reduces the risk

of the air intake being contaminated with the diluted



Intermittently the pressure actually can be decreased, i.e. according to the
invention the air compensation flow does not necessarily have to take
place at the same time of the dispensing action. The pressure drop
caused by a short single dispensing aétion usually is not a problem as
long as this pressure drop does not accumulate during the course of
several dispensing actions. As will be explained later on, allowing a short
rédURHBT of R Bredsare diving'dispending andicongerialtihg later on
can even have advantages. Note that this aspect of the invention can also

find application without mixing the dispensed liquid with a djluent as ,
deSEriBBd G PERTEREe tb TUras £1514 Bt Ay A abBly (5 Ac0iray =2
meteringi ard dispensiag ailiguid withowt added dilbeatéelg., etheeen the

application to the dispense of a 'ready-ta-drink” beverage for instance). .
R eTerbAo 1t proniits Firie (814 PRLL Srody badl Carrier
describeddn detadl thatcontrot meanswareprovided whictheantrabdines under

draining of liquid from a container to a dispensipg qutlet. 26 controlling. _ .
(e et 6. 118 How of i (b1 bask Taid) Hom e Gonta ad 2
e ghatdarmixing chamiseeNew, avithoeférehew to Figwes Ibitbukga from

megcpanicgl arrangement of the dispensing cap will be explainedwhich ;o
allows a compensatory flow of air from the ambience through an airflow
clranret imthie.caprandithérentd 1Re eattaines. As Wil beceléar frod tifefety

foligwing.detalled explanafign, the,compensatory flaw of air t@QHQQIHl%%t ed

cap is taking place in a controlled manner, e.g. especially it can be turne
ofPahdth egashédstrof Afeafsxing (dilution) chamber. Indeed,

if diluent would contact the liquid, e.g. the beverage
concentrate, portion(s) of the 1liquid would become
diluted and would achieve a higher water activity that
could be prone to constitute a media for microbial
growth. Therefore, the barrier wvalve 690 ensures that
the liquid is neither diluted in the pump nor upstream
of the pump. Also, since it is virtually impossible to
guarantee total tightness in particular for low
viscosity liquids, the valve 690 that is added e.g. in
the 1liquid metering conduit downstream of the pump
prevents liquid from dripping in the mixing chamber or
at the intersection area 72. Since traces of water
cannot be totally removed or dried in the intersection
area 72 and the mixing chamber, if liquid drips from
the pump to these areas, the diluent could contaminate
the liquid therefore causing a potentially favourable
ground for Dbacterial growth after several hours of
inactivity. The wvalve also prevents this 1issue by
stopping the liquid from dripping during inactivity of

the device.

Finally, the barrier wvalve 690 also enables to reduce



The compensatory flow of air into the container can be controlled
regarding the timing (i.e. the time when it takes place) and/or the volume
of air which is allowed to enter the container. These control means can
e.g. be electronic control means whichdlso control the metered draining
from the liquid from the container to the liquid outlet 69 and in the mixing
chamber, Figure 15 shows the cap 3 to be attached to an opening of a
coitginer (5otll€ eft!f Kyairt, Teferérice™3A Hesighdfesthairont Shelf ahd "9
referenge 3B.designases thetvear shelkof ke dispensingcap slepice Sl hshed

articularly be_seen from the detailed view in Figure 13,%7% iston rod

r

it can
1600 §5n pfotitide tHro38hAn dpehify 1601 hale ifthe c@ A ESTHE LY
reas shek3bsThe pistorerod10Q0 isibe erain etemeantiafal vaglve mhichiiguid

co trqcllegéo a I%v¥1 ortRPr?evegi;cthreiﬂI?W of %{%gorgsjthes(t)gtsidedintorrgleerc%ooée
and thenintothe ‘attactied Container. Other actively controlied valve !

arrargementsi dan equally beaised imtcormedtionwithdiespreseatt in  the
invgnti%n. As can be seen from Firgure 17, thgpgist%n {od C;jllo 0 can be
C S erergre rifgsin WL O uent.. can be
transterred between a closéd position (?eft side of Figure Inhibiting air
flowrand as open positior fright sidelofFigure 1 Dymréeenting/the florcafated
aig from the. outside infg the £ap.and,then inig the gttached containgrs o g
can be so much less perceptible for the user. The valve
690 can be any sort of non-return valve. The valve 690
can be as 1illustrated in the embodiment of figure 14,
an elastomeric valve 690 injected in a single piece,
for instance, an injected silicone valve. In this case,
the wvalve 690 can be maintained in place along its

edges being tightly inserted 1in a portion of slit
provided in each half shell 3a, 3b.

In Figure 14, the valve 690 comprises an elastomeric or
silicone slit wvalve member or layer 691 maintained
transversally in the liquid duct 69 by two rigid plies
such as two metal plates 692, 693. The valve 690 can be
inserted through slots provided through the two half-
shells 3A, 3B. The slit valve member 1is configured so
that the slits open downwardly when a fluid pressure
has built up upstream the valve as a result of the pump
being activated in the pump chamber 60 (pump members
not shown). As soon as the pump is stopped, the valve

is resilient enough to close off the outlet.

In the following it will be described with reference to
Figures 15 to 17 how air from the ambience can flow

into the container in a controlled manner.



In the closed position as shown on the left side of Figure 17, a conical

seat 1004 of the piston rod 1000 tightly seals the opening 1001 in the rear
shell 3B. In this position of the piston rod 1000 no air from the outside can
enter an air flow channel 1005. The ai£fiow channel 1005 is provided
between the rear shell 3B and the front shell 3A of the cap dispensing

device 3. The air flow channel 1005 can selectively provide for a fluid
cdiimecticnspetweernthe Bhtbience €ine. the exteadrsof thettap tdispemsing 1 em
device 3) apddhe intedge aka contajner attached ta-the cap.dispensingi 411y
device 3. As it is shown in Figure 18, the air flow channel 1005 is, .
sec\pia(%gfee% foRT e Sdrnel relnléﬁf?sf%?ﬁ(iespéﬁ]sin%piﬁe it fonra Wit
colstainer attachedito the disgerising caps3. Separation cam belimprevaed be
byianaikfiow deflecting-er protacting pastion: thiat €an protrudes internally

in the cavity formed by the tubular connection. In the illustrated

embodiment, a protecting portion of wall 1030 is provided that at least
partialy E6vers the fiqdiaRset 32 THi$ poRibATRISopenifgs-whithRireroses
preferably lanated 0p a distanitside from the dutletof theoair flownpkannel i ng
109% Thetgiars, ibensies tatpaalcan bedlann 18 lguid ity nex,
case the air venting would start before the pump is stopped. 28 The
pistirod 1060 s Provittetfwith & spriig Brasing @lefient 1663, Whicr 84 €2
havena spring-elastic effeet-duel tonitssshape'aad/or itsicorestituting materal id
(e:9.dt-ea g made from silicon or other rubber-elastic materials). This
spring biasing element 1003 secures the piston rod 1000 in the closed
position in case no external forces are applied. Again, in this spring-biased
clésé¢ positirdf e pisonrse ffereds AG flurildommanicafondrtweaned,
the exterigr ebtheieap deyice Band the ai flow chaaneh1005deadivgdation
the.interioy of an attached container. Guiding means, 1002, such as far.
e e i ds o tnethe
opériiRg fo'gifide the Pistor fotPaliirid the 3tok8throtifs tHerSpetting  9r oP
10GL: rethe bgar shelh3B and to.ptevidéiapeopen ctposs secton fos theel aly. is
Captrol ineans;san comprise, Ay agtuatey, inthe machine.toactivelyioe s not

transfer the piston rod 1000 from the closed position to the gpen position

a8 SHGWH I e rigitTidtfe of RigurEA¥: #F the®pert pBSHiBN thé' piitei S +179
rotcI000s -actively pushedlby arapfumtortd thearight against theélspringg 2
bigsingforee of the springsbiasing member 1003 thenepnical seatskQ04 ofng
thg istorqsrg%iis le vg]fgeigs %%algg r§eg1t Qnthﬁaovpeenér%g]lcr)l%l in tshe rear

she F?I?, Suith that a Clearance 6ccurs betweén a cy indricat elément 1006

of the piston rod and the opening 1001 in the rear shell 3B, as the
didamietertdfdite dylindricabeleptentf00676f thepistoniod 1000 isd fittle £ind
smgferitban tbhe innet diametericfithe opbriNng 1Y0&nThd openciosswith a
sectivndor thesairis donedydthe spaces:betweaetthe dips iThis eleatance 14
N €onstitutes sofluig fair) flow conynupicatien:ehannel betweenitbpensing
exterior ofithe;capgeviceu3 anddhe&ir flow chaapel 1003 sych thatiin ther e
positian agshown in Figure d 7, Hghthand.side,qair as inejcated by they i nx »
gy candlow: from the.ayiside.

With reference to the previous Figures 1 to 14 it has
already been described in detail that control means are
provided which control the draining of liquid from a

container to a dispensing outlet.

In the examples shown rotary metering means (a gear

pump being only one example thereof) are wused for



29 through the clearance between the cylindrical portion 1006 and the
opening 1001 in the rear shell 3B into the air flow channel 1005 of the cap
device 3 and thus into the interior of a container attached to the cap
dispensing device 3. Note in Figure 18that the air flow channel 1005

enters the interior of the attached container at a position which is different

to the position at which the base liquid is allowed to leave the container.
Againt theltramsfer ftoen the ttlosedostate teethe dhen statevof the pistohirgdid

1QQ0 is activelycontrolied, £.9. by ass0lepgid copiielied,by an. Elf?tr%i(%o a
Contrgl Unit (ECU). The control unit can be part of the base station 5 as
d&scribiad i PEfAHGH to Figures 1, 2 and 11. As soon as this active control

into the open state stops, the piston rod will automatically return to the

closed pasition assshovem ethe deftiagngreinsfiguse T4 duesto dhenspitngnical
biasing force of the %prin%biaso'\n% element 1003. In othﬁwqords, Withgut.
arr ) the 1 e

an aciive génr?trrlgl the compensatorg? %ﬁ%l%%wil?%%p.%ote that the afr atned

vallé eBmptisintfthe FistoRT8E ToRTJarablefiand Ean alternaiively b he
biased énthe aperopagitiemand tieohe antively transfetried intothe ctbseden

pasition.Finally, both states (open/close) and the transfer between these
states can be actively controlled by an actuator and the electronic control

unit; both being part of the base station. According to one aspect of the
present wivehtiondthe cantrsl mearis are desighed suchlthiat the detailed

C%@B%%?é@%ﬂﬂw efir iB@n@@r@&‘E@%r ig oBly aH@W%qgurElgrQﬁI&?QSthe
in which no liquid is allowed to leave the contair]cer t‘i ih%dis ensin
oUtfét. THiS has the advan aagceethaf‘rﬁo air bdbbles aengrate %{/lrt]ﬁee v ©-9-

cornpensadhyail floware feesuckeddntothé dispénsing eap 3, iy control
pawigular, in the liquid metering means, 30

The compensatory flow of air into the container can be
controlled regarding the timing (i.e. the time when it
takes place) and/or the volume of air which is allowed

to enter the container.

These control means can e.g. be electronic control
means which also control the metered draining from the
liquid from the container to the liquid outlet 69 and

in the mixing chamber.

Figure 15 shows the cap 3 to be attached to an opening
of a container (bottle etc.). Again, reference 3A
designates the front shell and reference 3B designates

the rear shell of the dispensing cap device 3.

As it can particularly be seen from the detailed view
in Figure 16, a piston rod 1000 can protrude through an
opening 1001 made in the centre part of the rear shell
3b. The piston rod 1000 is the main element of a valve
which is controlled to allow or prevent the flow of air
from the outside into the cap 3 and then into the

attached container. Other actively controlled valve



which can, in turn, generate problems with regard to a reliable metering

and the reliable function of the rotary metering means (pump). The
compensatory air flow is particularly advantageous in case a

non-collapsible container or a containet with limited ability to collapse

(e.g., semi-rigid blow-moulded plastic) is used. In these scenarios, when
liquid is drained from the container by the pump for dosing and then
subsegueathy mMixing 2a deareasé of peesssieel wilhocoom irethieicontaineh the
thusdatcing thewalls; efthe container inwardly to the difference of the
pressure between the external (atmospheric) pressure and the decreased
internal pressure. As a result, when the negative pressure in the container
reaghesa ceftaivrriiud, the aEduwracy oft the dosingadecdreasascahdlfindllycan
tn@éiqaipbmgfépd@ag%&a@@mpb@? bym%leﬁﬂmgt%%ﬂceq T @ﬁfef%rﬁi@e of
invention provides.for means for balancing the internal pressure of the . . .
cnc%lnltgllﬁ%? su?c\zsjtha% rt]lglerﬂ@(?r’%télnn%r galnrke%% or re%g\%r ?t% forrn after” (%’sllr%j on
a EerdintvoRiri€ ofdiquit fFoHh thelcontdiiér” Theretare thiuidtdatibert air
dasethat pressureucleseito or atthe atmosphefic peessure Hbarefare; M0 the
longer forcing on the metering device. According to the invention the

turning off and on of the compensatory air flow is actively controlled e.g.

by an actuator. Advantageously this turning off/on of the compensatory air
flow intdhthe contadder iindependeatfrarh dhe liquid dispensingtactiorde of
T?%w%%p%mqentﬁom%ﬁe sarppensplary S figneviss s e drgining o
of the liquid give the possibility tha eriods when the compe

T HBR L SIGEd S B (R0 SaRarell Mot Beriot G o 17
lidid $s draimedifrom the cohtairets BarDevicks L8NG passive vent valves he
fos the campensatonnaks flow or using devices thwhichithelenablingptthe i r
c ensatory air flow is mechanicall upled to the activation of the
o o o ha L R A LR Dy, 2e

had'tb 3ctar 86ARG the Sdme fitheYPeriols wihah IURPRtramed Hont five 3 -
cantainet.rThis simultameoas ehtry Of aitrintodhe containegr whervligwid for a

desed from the, containgr by £.0. ARYMp hag the figk of forminga@ire  +pe

bubbles entering then the dosing pump. There are three negative effects

of &if 8htePing thé pundis 1. 9He ddsirt§ BBEGMEs ifsctlirste becaudBthe the
armouatéfair isfuneontrollablieramd aif tantbedsucked nto thecpumpserthe ng
puap feeds air instead of liquid.

As it is shown in Figure 18, the air flow channel 1005
is separated from the channel or inlet 32 for
dispensing the liquid from a container attached to the
dispensing cap 3. Separation can be improved by an air
flow deflecting or protecting portion that can
protrudes internally in the cavity formed Dby the
tubular connection. In the illustrated embodiment, a
protecting portion of wall 1030 is provided that at
least partially covers the 1liquid inlet 32. This
portion has openings which are preferably located on a
distant side from the outlet of the air flow channel
1005. Therefore, it ensures that no air can be drawn in
the ligquid inlet in case the air wventing would start

before the pump is stopped.



2. When the valve is open to early, liquid can exit through the air
compensation valve thus creating leakage in hygienic issues. Furthermore
liquid tends to dry off after a while thus blocking the compensation valve.

3. The concentrate leaving the cap dispénsing device can be soapy due to
the incorporation of the air bubbles. Furthermore,passive systems relying

on a pure mechanical coupling between the dispensing action and the
véitmgare maore complicdiéd whemptlerdigpensingd s donepsingra fotarying

”@i%mqu'@@c_%‘,Ch 8 5 adeqr, ¥Nake OFAOb%imB&eﬁ%'@’ic effect
accordlng tQ the invention a%/alr compensation ,valve,lsrﬁro osed_th?t |%
fa | iquid " ¢

agtﬁ/%lytcon]tFo“T'lea Sespecially q@iﬁ_tsrolfe%ni%éﬁgﬁ&él Vo tHeE '
draininggactiore Thasithe Bircompensation valve eambe activelieactaafee-1c
thuistis opeaed onty duringoperieds durag Mhich theagtion of the dasing-es
Pump is.siopped 32,0rflegily s1opped: A5 8 festill A ppIRing e cace o
container can no longer be re-érawn Into the dispensin evice.
external forces are applied. Again, 1in this spring-
biased closed position of the piston rod there is no
fluid communication between the exterior of the cap
device 3 and the air flow channel 1005 leading to the

interior of an attached container.

Guiding means 1002, such as for example three guiding
longitudinal lips can be provided at the edge of the
opening to guide the piston rod during the stroke
through the opening 1001 in the rear shell 3B and to

provide an open cross section for the air.

Control means can comprise an actuator in the machine
to actively transfer the piston rod 1000 from the
closed position to the open position as shown in the
right figure of Figure 17. In the open position the
piston rod 1000 is actively pushed by an actuator to
the right against the spring biasing force of the
spring biasing member 1003. The conical seat 1004 of
the piston rod is leaving 1its sealed seat 1in the
opening 1001 in the rear shell 3B, such that a
clearance occurs between a cylindrical element 1006 of
the piston rod and the opening 1001 in the rear shell
3B, as the diameter of the cylindrical element 1006 of
the piston rod 1000 is a little smaller than the inner
diameter of the opening 1001. The open cross section

for the air is done by the spaces between the lips.

This clearance now constitutes a fluid (air) flow
communication channel between the exterior of the cap
device 3 and the air flow channel 1005 such that in the
position as shown in Figure 17, right hand side, air as
indicated by the arrow can flow from the outside,



The air compensation device (venting device) according to the invention is
based on a valve member (piston rod) that it is spring biased and

comprises an actively controlled portion that can be controlled by the
external control device comprising an @étuator (e.g. a solenoid) and an
electronic control unit which sends on and off signals to actuate the

actuator. The venting device can be integrated into the cap and is thus
dispESaBIe togetheFWRATRE EBNt&REBH SFHile thE confrbl Beviee ahd Birr t1ion
acttifor zaf behs perraniertt phPldf the nidchineerbadeestation. Darigy the
liguid défivery ctherpredudt(d doséd from therisisensirg Gaprdevitdwhilento
thietair cdmpemnsation vatve membertstayseclosed. tlhehpump trotated tocap
delivep émetery thisproper amount of liquid depending on the beverage to
deliver and mix it with a diluent. During dosing, the container slightly

deforms since the pressure inside the container will be lowered. As soon

aS e pdmp attioh fs topplad,the X Goimpdnalion VarRswill b opeHeder s
actively hytthe icontraller thiat comimantse.gcarsoenoid. Airtwilksoperiertion
thﬁﬁ%a"l%r _%ﬁ_@é@@r@&b@”%ir_‘%@% c%%i@gri@pwgyerwg'@gg th?ge base
mleterlngddewce hslstog%ed, no air will be forced in the metering device.
Acclcﬂfﬂilng tbth& Inehtion the a?ra&)%ﬁer?sa‘ﬁgﬂt(\%ﬁﬁnrg) action can be
controlled depending on the amount of liquid dispensed from the

confainegy. Theseferesthemount ehair that isidyaud iR esder teo the open

compensalsfor he amount of liquids £an pe calculajed praperly, Tothis oo,
regard, e.g. an e ectrbnic control can have a S|mp?e control function that
pRVitles Y catrefatibhitete 67 e aispeAsNguid véldfetdifi e §gntrol
venting tinesu.e. thetltienecduringowhich tompensatery atiis allotvedie flawise
intg the; container, The air.qa/pensation yalve il remain gpenduringa ., g
defined time period that is a calculated function of the volume of liquid

whith HaS bEeRtigpensBd in & previGusSiept it tar bealdd! fioteltHattha t©
veritingsdevidecassists impreventingldiluent fromtheing dvavwreinuthe ligoidthe
meteringydyct o fiquid outlethy,halancing the pressure he. removingthe 17
ne aetlv%(g)ret sure |nl:[hi% corkljtgune{. The vernctlng g]?w%%gctg tgg%ther vi/ggin
the Barriér vale 690t ehstire that fo 5|‘fuen?, e.g. water, ¢ah acﬁ.laﬁy d
efteriRo thel Metering deVibe and abdve irvthehcoitairgr whichystherwise o1
weld casisecn sauree pf potentinbmigrobial septamination and growth.
Figure 19 illustrates a simple control scheme for controlling the dosing of

the liquid through the cap and venting of the container in a coordinated
nanher ddalfeally explaied ah Efir KEEELF $R2p 1246, tRe elettroried ©F
cantrgl amndd2O0 provides asignalltosstard theskquid pumpdi2&=tdor in  the
Pupinga predstermined valumeof liquid fram the container, ara yolime, 1o

on demand. Predetermined values representative of the volume of liquid

c&r BE StorE8 & hiemory gt e Blect?Biit contts it 125000 if 4 %8ednd "
stepel 255r thes Eentrolumitvsteps thepwap 1250tamd theacontkst unitct ively

sinitaneously onwith.a shortlead oF delay stamts the solenaig type control

actuator %60 to}g)ush the ve tingfv%ll\lle 1}3265 in the opening position. The
nit; both being. rt O e "bas tatgﬁn.

actuator remains eneralz%% uring an gmount of time that corresponds to

restoration of the initial pressure inside the container according to the

delivesed ligdid volursaslispensed. Inpossibée gendrokprocass, éhe valhes he
control means are designed such that the compensatory
flow of air into the container is only allowed during
periods in which no liquid is allowed to leave the
container to the dispensing outlet. This has the
advantage that no air bubbles generated Dby the
compensatory air flow are re-sucked into the dispensing

cap 3, 1in particular, in the 1liquid metering means,



34 representing the liquid volumes, the venting time and the correlation
between these parameters are stored in the memory of the control unit. In
another possible control process, the venting time periods are calculated

in real time by a processor of the conti@) unit in function of the actual
delivered volume of liquid. The volume of liquid can be determined by
directly counting the number of rounds of the pump and/or, indirectly, by
measohng-the, floinrate: by usimgreeftowanegtenfdrinstance hit mesebed to a

ngiggitggtlt@erglgg@p%cega@ overlapping time @/, opthecontiary@ the
delay between the pum |r|1$ period and the venting period. Also, the

UMbty pétiod éan Be T ihtermitdRtly to enable venting periods
between two pumping periods with or without overlap or delay times. In

one, possiigdnede. diustrated in Figures 2@ and 2du the-devicesottheageous
invention is aadevice for rEeteringfaet least a first and secon uids and

dli
~Ccol .with
m:lerlllné: fhe two Iﬁ%rlldsc\(/)vn A diluent tocgr%p%%en afood p?od%%? e device

islablé f¢Be cUrhected totat leastthiPesmpéaftntents 19901 118 iEackhlow-
campardment 31861101 can contain oneref theHirstor secongdligikds tavhen

be mixed; The dgyice acgording o this empadiment comprises. _aﬁlﬁwnf‘or
a second liquid metering ducts 1102, 1103, at least one diluent inlet 1104,

1705 Wit a fftdent'difct, a TBRITRGHT RtkinYG cHamdtIrioeforthixiiyhe ©f
adeaststwosliquidslwithtberdildentthe container thus forcing the

walls of the container inwardly to the difference of
the pressure between the external (atmospheric)
pressure and the decreased internal pressure. As a
result, when the negative pressure 1in the container
reaches a certain wvalue, the accuracy of the dosing
decreases and finally the 1ligquid may no longer be

pumped by the metering device.

Therefore the invention provides for means for
balancing the internal pressure of the container such
that the container can keep or recover its form after
dosing a certain volume of liquid from the container.
Therefore, liquid can be dosed at pressure close to or
at the atmospheric ©pressure, therefore, no longer

forcing on the metering device.

According to the invention the turning off and on of
the compensatory air flow is actively controlled e.g.
by an actuator. Advantageously this turning off/on of
the compensatory air flow into the <container 1is
independent from the 1liquid dispensing action. The
independent control of the compensatory air flow vis—-a-
vis the draining of the 1liquid give the possibility
that the periods when the compensatory air flow is
allowed can be made separate from the period during

which ligquid is drained from the container.



35 The at least one diluent duct can be positioned relatively to the liquid
metering ducts 1102, 1103 for the diluent to intersect the liquid stream

before or at the mixing chamber 1106. A first and a second liquid pump
1107, 1108 are provided, which are patt of the device, to meter

respectively the first and second liquids in the first and second liquid

ducts. The device can comprise active or passive means 1109, 1110 for
accelerating thel speedaafthe dilventtat theldiuentimtet,theheregiemsatory

where the dilugpt rﬂ%%ﬁ%@’“ﬁbﬂ??d‘g%t and sgcond ”9H@5e|z'i‘atf3§§|i‘8w8f the
examples, the acceler.atin% 5{1eans are re%'ons with_restricted

crodBRBLHGNS N figiire 20, A8 diftienf & idt 11058 e8mm3Rard cehfrally e
pesitioned- fedative fo thkawadigaidimetendg raeanst Theldlluewst flbatis the

diyidegiiniwo:-pertionsHe passiheaugh bye separaternestrictions 1489, occur
1110 to inte;‘csr%:t tg% nrrlrgeet(azcregn liquids at two s%{%arate inteLrisl%f:tion po(ijiptgl.irle d

Indf}lgrulrg%l, two separate diluent ducts 1104, 105 a:tLel %rowdeé;s one for

eadPiguid tetering ritdins 1H07S 1808 4G Giflieht YRELE abfe it into
acceteraterthe idikeentiflovnthicughirestristianssElD9 £ 1010. Algo, abntainer
agfiyely contralled air inlef, 1020, 1021, gan, be grovided, inintersection wih
at least ane of the diluent flow duct or in the vicinity of the meeting point of

the"doniceRtrateldiltieht THEPSORS, thEBRviceHidy alsbTomprize Sevardl Ve
liquid papscdachicomprising adiquic dectwhich meets one or more
diluent ducts. The advantage is then that of being
1. The dosing becomes inaccurate because the amount
of air is uncontrollable and air can be sucked
into the pump so the pump feeds air instead of

liquid.

2. When the valve is open to early, liquid can exit
through the air compensation valve thus creating
leakage in hygienic issues. Furthermore 1liquid
tends to dry off after a while thus blocking the

compensation valve.

3. The —concentrate leaving the cap dispensing
device can be soapy due to the incorporation of
the air bubbles.

Furthermore, passive systems relying on a pure
mechanical coupling between the dispensing action and
the venting are more complicated when the dispensing is
done using a rotary metering device such as e.g. a
gear, vane or lobe pumps.

Again, according to the invention an air compensation
valve 1s ©proposed that is actively controlled and
especially controlled independently from the liquid
draining action. Thus the air compensation valve can be
actively actuated thus it is opened only during periods

during which the action of the dosing pump is stopped



36 able to mix several different liquids with flow rate ratios determined by
each of the pumps. The pumps may be arranged either in the same plane

or in a parallel plane. One or more containers 1100, 1101 may be

provided. If one container is provided, 3tae container may comprise several
chambers or compartments containing different liquids, each chamber
communicating with its corresponding pump. The pumps may
cammumicaté Yo astorpmen mixig chrambersso that nmixing cotuesiirthe the
commonimixing-chammber Seyeral separate; cantainess eachdhayingansing
liquid compartment) may be provided that are attached to a common
deVide a5 mentioned. Thus, the preparation of a drink may also comprise
two or more liquid components which have to be kept separate for

repsens: ok-stabilitye shelt liferandéor heveragercustomizatian Hor gxampleing
the Jiayig components may comprise a bage of condentrate on the opg; .. ..,
hand and a ffLavourlng, distillate oF aroma on the ot?ler, thus metered t?y

diffefent paiipsite récorfstiiited fvbtred Rk BPRRIFIMRSHthPE beftér vely
flavaur rhe pampsare set up todeliverdhe liguid componenissin they the

mixing £hamber,at.g predgterminediatio,of dhe frst gnd second iquid, o 4

components. A first component base of concentrate can be; coffee or tea.

ALREGAG M pdRenflarfBE L EOfeE of RIA ISt bF alBhi& Br SRGHR OF
additiveo fif thatimodé sthe coffeetoraea baseconcentratercanWee venting

substantiallyfree of coffegargma: e aroma can be strpped ff and then 5
c%{lect duri qcoff%e or ;C a concen;cr%ior]cgrocessing. In another Q?ble

1LSPQRS ogether —w e. container, 1le, the
mode, ﬁwe ws?compgnen may aIJSO e a coffee or tea concentrate and
thecsdcond comporent 3y ¢drebeé alliguidwhitémerbSercive dispensingart

oftheditst and-sacand-corpperens gande.commanded to form a
whitened or non-whitened drink and/or a frothed or non-frothed drink. A
frothed drink can be delivered by controlling the amount of air in at least

o b fe ILisEIdS pSiRibt T Brovideta SaRfdetdillant Rieefor 8aeH the
liglid deiok Therefare, dach diuent duet canemeetrwithpeaeinkiguid cuctvatl ve

a glifferent i@%@?gtio&%'%%?eerﬁgur%%@ and 21) Aqpeansdar qeiiver
accelerating the flow of diluent 1109, 1110 can be placed before each

inf€15&Eon poitit withTRE firsERRH SEcoRll liqdids Sthe thlkiy dhismpgr  the
carebe placed dowdstreamrof dnaltwoldifferenmintersectiol poits. . During

dosing, the container slightly deforms since the
pressure inside the container will be lowered. As soon
as the pump action is stopped, the air compensation
valve will be opened actively by the controller that
commands e.g. a solenoid. Air will so enter the
container creating bubbling in the container. However,
since the metering device is stopped, no air will be

forced in the metering device.

According to the invention the air compensation
(venting) action can be controlled depending on the
amount of liquid dispensed from the container.
Therefore the amount of air that is drawn in order to
compensate for the amount of ligquids can be calculated
properly. To this regard, e.g. an electronic control
can have a simple control function that provides a
correlation between the dispense liquid volume and the



The invention also extends to the field of the preparation of non-food
products. For example, the invention may be used in the field of the
dispensing of products which come in the form of liquids that can be

diluted, such as washing powders, soaps, detergents or other similar
products. Therefore, the invention also relates to a device for dispensing a
non-food and non-nutritional liquid from a container comprising the above
desoribeddedtares and atvantages: 1838 Cidims Aodevitecfor disojeasingteory
iicaaid friosn axcortainer the devies comprisrngran inibettfer the-'liguithe air

from,the containerand ,Liquid pytlet (39);wherein,confroi fAgANS arge £ i neq
urovided vision are deswdned to _
time period that 1s a calculated function of the volume

of liquid which has been dispensed in a previous step.

It can be also noted that the venting device assists in
preventing diluent from being drawn in the 1liquid
metering duct or liquid outlet by Dbalancing the
pressure, 1.e. removing the negative pressure in the
container. The venting device acts together with the
barrier wvalve 690 to ensure that no diluent, e.g.
water, can actually enter into the metering device and
above in the container which otherwise would cause a

source of potential microbial contamination and growth.

Figure 19 illustrates a simple control scheme for
controlling the dosing of the 1liquid through the cap
and venting of the container in a coordinated manner as
already explained. In a first control step 1240, the
electronic control unit 1200 provides a signal to start
the liquid pump 1250 for pumping a predetermined volume
of liquid from the container or a wvolume on demand.
Predetermined values representative of the volume of
liquid can be stored in a memory of the electronic
control unit 1200. In a second step 1255, the control
unit stops the pump 1250 and the control unit
simultaneously or with a short lead or delay starts the
solenoid type actuator 1260 to push the venting wvalve
1265 in the opening position. The actuator remains
energized during an amount of time that corresponds to
restoration of the initial pressure inside the
container according to the delivered 1liquid volume

dispensed. In possible control process, the values



control the metering of iicaaid from the container to the liquid. ournLeo
(595, and control the flow of air into the container during. at ieast a perioci
is aliowed to ieave the :0'rauer and no throudri iSlttt: j. E: t 39 2,The
device according to any of the preceding claims, furthermore chldprisng:

representing the liquid volumes, the venting time and
the correlation between these parameters are stored in
the memory of the control unit. In another possible
control process, the venting time periods are
calculated in real time by a processor of the control
unit in function of the actual delivered volume of
liquid. The volume of 1ligquid can be determined by
directly counting the number of rounds of the pump
and/or, indirectly, by measuring the flow rate by using

a flow meter, for instance.

It must Dbe noted that there <can be a certain
overlapping time or, on the contrary, a delay between
the pumping period and the wventing period. Also, the
pumping period can be run intermittently to enable
venting periods between two pumping periods with or

without overlap or delay times.

In one possible mode, illustrated in Figures 20 and 21,
the device of the invention is a device for metering at
least a first and second ligquids and mixing the two
liquids with a diluent to prepare a food product. The
device 1is able to be connected to at least two
compartments 1100, 1101. Each compartment 1100, 1101
can contain one of the first or second liquids to be

mixed.

The device according to this embodiment comprises:
- a first and a second liquid metering ducts 1102,
1103,
— at least one diluent inlet 1104, 1105 with a
diluent duct,

- a common mixing chamber 1106 for mixing the at

least two liquids with the diluent.



an inieh for a diluent., and axing &hard-Der for mixinglig the diluent and |
outlet, a dispensing outJet for di pen, nf the TMxture of liquid. fndu A
device according to any of the precedng cdaims, wherein the control
means comprise an electronic control 8AMh. A device according to any of
the preceding cLaisns, wherein the chntrol me55nE crupgse a valve
member controlling the flow of air into the devPh'e and to the contaHner

The at least one diluent duct <can be positioned
relatively to the liquid metering ducts 1102, 1103 for

the diluent to intersect the liquid stream before or at

the mixing chamber 1106.

A first and a second ligquid pump 1107, 1108 are
provided, which are part of the device, to meter
respectively the first and second liquids in the first

and second liquid ducts.

The device can comprise active or passive means 1109,
1110 for accelerating the speed of the diluent at the
diluent inlet, in the region where the diluent meets
with the first and second 1liquids. In the shown
examples, the accelerating means are regions with
restricted cross-sections. In figure 20, the diluent
duct 1104 is common and centrally positioned relative
to the two liguid metering means. The diluent flow 1is
divided 1in two portions to pass through two separate
restrictions 11009, 1110 to intersect the metered
liquids at two separate intersection points. In figure
21, two separate diluent ducts 1104, 1105 are provided;
one for each liquid metering means 1107, 1108. Each
diluent duct is able to accelerate the diluent flow
through restrictions 1109, 1110. Also, an actively
controlled air inlet 1020, 1021 <can Dbe provided in
intersection with at least one of the diluent flow duct
or 1in the wvicinity of the meeting point of the

concentrate/diluent.

Therefore, the device may also comprise several liquid
pumps each comprising a liquid duct which meets one or

more diluent ducts. The advantage is then that of being



A device according to claim 4, wherein the control means comprise a
pump metering the liqv7, the chntainer devi.cE according to alarm wherein
the pump is a rotary posi displacennt pump A device according to any one
of ciaHms 5 or 6, wherein it comprises3& cap comprising two 40

able to mix several different liquids with flow rate
ratios determined by each of the pumps. The pumps may
be arranged either in the same plane or in a parallel

plane.

One or more containers 1100, 1101 may be provided. If
one container 1is provided, the container may comprise
several chambers or compartments containing different
liquids, each chamber communicating with its
corresponding pump. The pumps may communicate to a
common mixing chamber so that mixing occurs in the
common mixing chamber. Several separate containers
(each having a liquid compartment) may be provided that

are attached to a common device as mentioned.

Thus, the preparation of a drink may also comprise two
or more liquid components which have to be kept
separate for reasons of stability, shelf 1life and/or
beverage customization. For example, the liquid
components may comprise a base of concentrate on the
one hand and a flavouring, distillate or aroma on the
other, thus metered by different pumps to reconstitute
a flavoured drink or a drink with a better flavour. The
pumps are set up to deliver the liquid components in
the mixing chamber at a predetermined ratio of the
first and second liquid components. A first component
base of concentrate can be: coffee or tea. A second
component can be: a coffee or tea distillate or aroma
or another additive. In that mode, the coffee or tea
base concentrate can be substantially free of coffee
aroma. The aroma can be stripped off and then collect
during coffee or tea concentration processing. In
another possible mode, the first component may also be

a coffee or tea concentrate and the second component



con.fl_c=pass the pump and valve means and to define the contour of the
mHzHald chamber. 0.A device according to claim wherein the actuating
part of the valve and connectlna tart of the bunt are positloned on the
same half shell. A. device according tal Wherein it comprises at least one
referential support. means intended for the removable connectlon of 'sald

capaoa docllng statlon of the device. .A. device accordinOto cL.&rn 9,
can iquid whitener. Selective dispensing of the

first and second components can be commanded to form a
whitened or non-whitened drink and/or a frothed or non-
frothed drink. A frothed drink can be delivered by

controlling the amount of air in at least one of the

It is also possible to provide a separate diluent duct
for each liquid duct. Therefore, each diluent duct can
meet with each liquid duct at a different intersection
point (see Figures 20 and 21). A means for accelerating
the flow of diluent 1109, 1110 can be placed before
each intersection point with the first and second
liquids. The mixing chamber can be placed downstream of

the two different intersection points.

The invention also extends to the field of the
preparation of non-food products. For example, the
invention may be used in the field of the dispensing of
products which come in the form of liquids that can be
diluted, such as washing powders, soaps, detergents or
other similar products. Therefore, the invention also
relates to a device for dispensing a non-food and non-
nutritional 1liquid from a container comprising the

above described features and advantages.



wherein the docking station comttises: an electrical motor, a drive shaft

and a

connector deslgned to removabiy connect to the connect.'n:

part of the :limp means, an actuator configured s selectives engage the
actuating part of the valve, at. least o3& guiding means that
complementarily encag.Lcg the Tading meenb of the cap. A. device
accordin toP b d' clai=, wherein the control means are designed to control
the flow of air. into the container to start at or, Viet after or, just before the
stop of the controlled metering of a dose or

1.

Claims

A device for dispensing a liquid from a
container (4),

the device comprising an inlet for the
ligquid from the container (4) and a liquid
outlet (69),

wherein control means are provided which are
designed to

— control the metering of liquid from the
container to the liquid outlet (69), and

— control the flow of air into the container
during at least a period in which no liquid
is allowed to leave the container and flow

through the ligquid outlet (69).



a nuMber c:"-; doses of liquid. from the container through the lig:utj outlet.
41 . A device according to claim wherein control means are desianed to
control to start the fiow of ar into the container, at or, just after or, just
before the stop of the controlled meteririy of a sinclie predetermined dose
of liquid from tncontainer through the lahHd outig,t. A device according to
any of the brecedng wherein the control means are designed to control
the air volume flowing into the containeras a function of the fcrevio

2.

The device according to any of the preceding

claims,

furthermore comprising:

— an inlet for a diluent, and

- a mixing chamber for mixing the liquid with
the diluent and liquid coming from the liquid
outlet,

- a dispensing outlet for dispensing the

mixture of liguid and diluent.

A device according to any of the preceding
claims,
wherein the control means comprise an

electronic control unit.

A device according to any of the preceding
claims,

wherein the control means comprise a valve
member controlling the flow of air into the

device and to the container (4).

A device according to claim 4,
wherein the control means comprise a pump (6)
for metering the liquid from the container

(4).

A device according to claim 5,
wherein the pump is a rotary positive

displacement pump (6).

A device according to any one of claims 5 or
6, wherein it comprises a cap comprising two

half-shells assembled one another and



volume or liquid metered from the contaner. . A device according to claim
13, wherein the control means controi cm .m airnow into the container 4
for a defined time period set as a function of the previous volume of base
lighid. metered from the device accordifig to Claim 2, wherein the flow of
the4- the container (4) into the mixing chamber (SO) is controlled

10.

11.

configured to encompass the pump and valve
means and to define the contour of the mixing

chamber.

A device according to claim 7,

wherein the actuating part of the wvalve and
connecting part of the pump are positioned on
the same half shell.

A device according to claim 8,

wherein it comprises at least one referential
support means intended for the removable
connection of said cap to a docking station

of the device.

A device according to claim 9,

wherein the docking station comprises:

— an electrical motor, a drive shaft and a
drive connector designed to removably

connect to the connecting part of the pump
means,

- an actuator configured to selectively
engage the actuating part of the valve,

- at least one guiding means that is
complementarily engaging the guiding means of

the cap.

A device according to any of the preceding
claims,

wherein the control means are designed to
control the flow of air into the container to
start at or, just after or, just before the
stop of the controlled metering of a dose or
a number of predetermined doses of liquid

from the container through the liguid outlet.



42 by controlling rotary metering means. 16, k method for dispensing a
liquid from a container (4), the method comprising the steps of: metertha
the lilgud through a liquid outlet (69), controlling the flow of the liduid from
a container (4) to the liquid outlet, and441

12.

13.

14.

15.

A device according to claim 11,

wherein control means are designed to control
to start the flow of air into the container,
at or, just after or, just before the stop of
the controlled metering of a single
predetermined dose of liquid from the

container through the liquid outlet.

A device according to any of the preceding
claims,

wherein the control means are designed to
control the air volume flowing into the
container (4) as a function of the previous

volume of liquid metered from the container.

A device according to claim 13,

wherein the control means control enable the

alir flow into the container (4) for a defined
time period set as a function of the previous
volume of base liquid metered from the

container

A device according to Claim 2,
wherein
the flow of the ligquid from the container (4)

into the mixing chamber (80) is controlled



actively controlling the flow of a6H- into the container (4) during perods in
which no base iidiia is allowed to flow through the liduid outlet. 17. The
method according to claim 16, wherein the flow of iiguid is controlled
independently from the flow of air. 13. &he method accor.dind to ciao= 16
or wherein the base Iduid flow is controlled using a pump (6). 19, The
method according to any of claims 17 to ,L6e wherein the atr flow and the
base liquid flow are contrcdied using electrcrnic or electric. control means.

l6.

17.

18.

19.

by controlling rotary metering means.

A method for dispensing a liquid from a
container (4),

the method comprising the steps of:

- metering the ligquid through a liquid outlet
(69),

- controlling the flow of the liquid from a
container (4) to the liguid outlet, and

- actively controlling the flow of air into
the container (4) during periods in which no
base liquid is allowed to flow through the
liquid outlet.

The method according to claim 16,
wherein the flow of liquid is controlled

independently from the flow of air.

The method according to claims 16 or 17,
wherein the base liquid flow is controlled

using a pump (6).

The method according to any of claims 17 to
18,

wherein the air flow and the base liquid flow
are controlled using electronic or electric

control means.



